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(54) MICROLENS SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily obtain a 
microlens substrate having a smooth surface even if 
an overcoating layer or conventional smoothing 
means, such as cover glass, is used by forming a 
picture frame-like dummy pattern which encloses a 
microlens forming region and is formed to 
approximately the same height as the height of the 
microlenses. 

SOLUTION: The picture frame-like dummy pattern 4 
having an aperture at the microlens 3 forming region 
is formed on a transparent substrate 2. The picture 
frame-like dummy pattern 4 is formed to the height 
approximately equal to the height of the microlenses 
3. The spacing between the microlenses 3 forming 
region and the dummy pattern 4 is properly set by * 
using the microlens substrate 1. Even if the 
approximately smooth surface is formed on such 
microlens substrate 1 by the microlenses 3 and the 
dummy pattern 4, the overcoating layer or cover glass 

existing on the approximately smooth surface composed of the microlenses 3 and the dummy 
pattern 4 is made smooth as well. 



LEGAL STATUS 

[Date of request for examination] 08.06.2000 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 




[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



JP10-96802A 



CLAIMS 



[Claim(s)] 

[Claim l] the micro lens and abbreviation 
which surround a micro -lens formation 
field in the micro-lens substrate in which 
two or more micro lenses were formed on 
the transparent substrate the 
micro lens substrate characterized by 
forming the dummy pattern of the shape 
of a frame made into the same height 
[Claim 2] The micro lens substrate 
according to claim 1 characterized by 
forming the dummy pattern of the shape 
of an aforementioned frame mutually by 
the set of two or more patterns which 
separated the gap in which 
ultraviolet-rays transparency is possible. 
[Claim 3] The micro lens substrate 
according to claim 1 or 2 characterized by 
forming the dummy pattern of the shape 
of an aforementioned frame 
simultaneously by the quality of the 
material and technique of having used for 
formation of a micro lens on the occasion 
of formation of a micro lens. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
micro-lens substrate used for liquid 
crystal projection equipment etc. in which 



two or more micro lenses were formed on 

the transparent substrate. 

[0002] 

[Description of the Prior Art] Drawing 5 
shows typically the liquid crystal panel 
10 section which is one of the component 
parts of liquid crystal projection 
equipment. As shown all over drawing, 
the liquid crystal panel 10 section at least 
consists of a micro-lens substrate 1 in 
which two or more micro lenses 3 were 
formed on the transparent substrate 2, 
and an electrode substrate 11 in which 
switching elements, such as TFT (TFT 13), 
wiring, etc. were formed on transparent 
substrate 2*. After making it counter so 
that a micro lens 3 and the electrode 
substrate 11 may be made to counter and 
both substrates may have a 
predetermined gap, the liquid crystal 
panel 10 section encloses liquid crystal 
among both substrates, and sticks it. 
[0003] Here, when the gap between both 
the substrates made to counter becomes 
poor [ the so-called gap which does not 
turn into a rose and a predetermined gap 
by the part ], it can be called what 
degrades the grace of a liquid crystal 
display sharply. 

[0004] On transparent substrate 2 front 
face, as for the micro-lens substrate 1 in 
which two or more micro lenses 3 of a 
semi- sphere form were formed, the front 
face serves as irregularity. For this 
reason, in order to prevent the poor gap 
and poor leveling between both the 
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substrates made to counter and to raise 
liquid crystal display grace, it is what will 
need to make smooth the field by the side 
of the micro lens 3 of the micro-lens 
substrate 1, namely will need to form a 
smoothing layer on the micro-lens 
substrate 1. 

[0005] Conventionally, the method of 
describing below is taken as a means to 
form a smoothing layer on the micro-lens 
substrate 1. That is, it is the method of 
forming the so-called overcoat layer in 
the field by the side of a micro lens, and 
using as a smoothing layer by applying a 
transparent resin to the field by the side 
of the micro lens 3 of the micro-lens 
substrate 1 for example, by the spin coat 
method etc., or is the method of using 
thin cover glass lamination with 
adhesive s in the field by the side of a 
micro lens 3, and using cover glass as a 
smoothing layer. 
[0006] 

[Problem(s) to be Solved by the 
Invention] However, it is difficult to 
obtain surface **** for which it asks by 
the surface smoothing method of the 
conventional micro-lens substrate 
mentioned above. That is, in the usual 
micro-lens substrate 1, as shown in 
drawing 3 which is a plan, and drawing 4 
which is a cross section in the Y-Y' line of 
drawing 3 , it can be said that it is 
common to make the formation field of a 
micro lens 3 into the center -section 
approach of the transparent substrate 2 



which is distant from the board edge of 
the transparent substrate 2, 
[0007] Since center- section approach is 
high by the micro lens 3 from the board 
edge of the transparent substrate 2 when 
the overcoat layer 5 is formed on the 
micro-lens substrate 1 as mentioned 
above, as shown in drawing 6 , it rises to 
overcoat layer 5 part on the formation 
field of a micro lens 3, and the section 
arises. Especially, on the specification of 
liquid crystal projection equipment, when 
forming the height of a micro lens 3 
highly with 2-6 micrometers, it can be 
said that it is easy to generate the climax 
section, in addition, after formation of the 
overcoat layer 5 - this climax section - 
grinding - a front face - although it can 
say that there is also a means made 
smooth, it is easy to produce 
nonuniformity in the overcoat thickness 
after polish, and time and effort and cost 
start and the grinding method also 
produces further the problem of 
contamination that shaving slag adheres 
as a foreign matter 

[0008] Moreover, thickening thickness of 
an overcoat layer and forming it as a 
means to prevent generating of the 
climax section of an overcoat layer, is also 
considered. However, when the thickness 
of an overcoat layer is applied thickly and 
formed with 5 micrometers or more, 
problems, like the micro-lens substrate 1 
curves produce it with the stress of the 
formed overcoat layer. 
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[0009] Subsequently, also in the method 
of sticking cover glass 6 on the field by 
the side of a micro lens 3 with adhesive s, 
from the part which faced the formation 
field of a micro lens 3, since substrate 
edge grade becomes low, as shown in 
drawing 7 , cover glass 6 curves and 
distortion arises. When it paneHzes 
using the micro-lens substrate 1 which 
has cover glass 6 which it curved and 
distortion produced, the Newton ring 
occurs by distortion of cover glass 6 badly 
[ the gap between both substrates ], and 
liquid crystal display grace can be further 
referred to as deteriorating. 
[0010] even if this invention is made in 
view of the above situation and it uses 
smoothing meanses as usual, such as an 
overcoat layer or cover glass, - easy - a 
front face - it aims at offering the 
micro-lens substrate which can obtain a 
smooth micro-lens substrate 
[0011] 

[Means for Solving the Problem] the 
micro lens and abbreviation which 
surround a micro-lens formation field in a 
claim 1 in the micro-lens substrate in 
which two or more micro lenses were 
formed on the transparent substrate, first 
in order to attain the above-mentioned 
technical problem in this invention - it 
considers as the micro-lens substrate 
characterized by forming the dummy 
pattern of the shape of a frame made into 
the same height 

[0012] Moreover, it considers as the 



micro-lens substrate according to claim 1 
characterized by forming the dummy 
pattern of the shape of an aforementioned 
frame in a claim 2 by the set of two or 
more patterns which separated mutually 
the gap in which ultraviolet-rays 
transparency is possible. It considers as 
the micro lens substrate according to 
claim 1 or 2 characterized by forming the 
dummy pattern of the shape of an 
aforementioned frame simultaneously in 
a claim 3 further again by the quality of 
the material and technique of having 
used for formation of a micro lens on the 
occasion of formation of a micro lens. 
[0013] 

[Embodiments of the Invention] Based on 
the drawing which expressed the 
example of a gestalt of operation of this 
invention typically below, this invention 
is explained in full detail. 
[0014] As for drawing 1 , drawing 2 shows 
the cross section [ in / the X X 1 line of 
drawing 1 / for the plan of the micro -lens 
substrate 1 of this invention ] again. As 
shown in drawing 1 and drawing 2 , 
according to a predetermined pattern, 
two or more micro lenses 3 are formed in 
the micro -lens substrate 1 in this 
invention at the center- section approach 
of the transparent substrate 2 as usual. 
[0015] what forms the dummy pattern 4 
of the shape of a frame which uses the 
formation field of a micro lens 3 as 
opening on the transparent substrate 2 
as a feature of the micro-lens substrate 1 
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of this invention here as shown in 
drawing 1 and drawing 2 - it is - and the 
height of the frame-like dummy pattern 4 
■■ a micro lens 3 and abbreviation - it 
considers as the same height In addition, 
the gap of the formation field of a micro 
lens 3 and the dummy pattern 4 is 
suitably set up with the specification of 
the micro -lens substrate 1. 
[0016] As mentioned above, the 
conventional micro-lens substrate formed 
the pattern in the center -section 
approach of a substrate which is 
separated from the board edge grade of 
the transparent substrate 2. therefore, a 
micro-lens substrate - a front face - 
since the pattern formation field, i.e., the 
formation field of a micro lens 3, is higher 
than a board edge when an overcoat layer 
is formed or cover glass is stuck, since it 
is smooth, the overcoat layer rose in the 
formation field of a micro lens 3, and the 
curve has been produced in cover glass 
[0017] however - the micro -lens 
substrate 1 of this invention - the 
circumference of the formation field of a 
micro lens 3 - up to the board edge grade 
of the transparent substrate 2 - a wrap, a 
micro lens 3, and abbreviation -- it has 
the dummy pattern 4 of the shape of a 
frame of the same height namely, - the 
micro-lens substrate 1 of this invention - 
a micro lens 3 and the dummy pattern 4 
•- abbreviation - abbreviation which can 
say that the smooth front face is 
constituted and consists of this micro lens 



3 and a dummy pattern 4 - the overcoat 
layer 5 located on a smooth field or cover 
glass 6 also becomes smooth 
[0018] It can be said that the stage to 
form the dummy pattern 4 of the shape of 
a frame by which it is characterized [ of 
this invention ] mentioned above may be 
before formation of a micro lens 3, or 
after formation. Moreover, the quality of 
the material which constitutes the 
dummy pattern 4, or means forming may 
differ from it of a micro lens 3. However, 
the new problem that the formation 
process of a micro-lens substrate will 
become complicated, and the cost of 
materials will start too much 
independently again with the different 
quality of the material from the quality of 
the material of a micro lens 3 if the 
frame like dummy pattern 4 is formed in 
different means forming from the means 
forming of a micro lens 3 produces 
formation of a micro lens 3. 
[0019] Invention concerning a claim 3 
also solves this problem. That is, in case a 
micro lens 3 is formed on the transparent 
substrate 2, the frame-like dummy 
pattern 4 is simultaneously formed by the 
quality of the material and technique of 
using for formation of a micro lens 3. It 
explains to below based on drawing 8 
which shows an example of a process 
which manufactures the micro-lens 
substrate 1 of this invention. In addition, 
in the example of drawing 8 , after 
making the quality of the material of a 
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micro lens 3 into organic materials, such 
as a transparent resin, and carrying out 
patterning by photo lithography, the 
method of forming a micro lens 3 by 
performing heat treatment is used. 
[0020] First, transparent substrate 2 
after dropping a transparent 
photopolymer (Tokyo adaptation Make, a 
tradename "TMR-P3") on the transparent 
substrates 2, such as glass 700rmp After 
rotating for 90 seconds, as shown in 
drawing 8 (a), the transparent 
photosensitive resist layer 7 was formed 
on the transparent substrate 2 by 
performing a prebake for 90 degrees C 
and 100 seconds with the hot plate. 
[0021] Subsequently, as shown in 
drawing 8 (b), pattern exposure is 
performed in the photosensitive resist 
layer 7 through the mask 8 for pattern 
exposure which has a predetermined 
pattern. In addition, since the formed 
photosensitive resist layer 7 is a positive 
type, the mask 8 for pattern exposure 
makes the shading section the part which 
forms a micro lens 3, and the part which 
forms the dummy pattern 4 of the shape 
of a frame by which it is characterized [ of 
this invention ], and makes between each 
micro lens 3 and between the formation 
field of a micro lens 3, and the dummy 
patterns 4 the light" transmission section. 
[0022] subsequently, a developer (Tokyo - 
Adaptation ■■ make - a tradename 
"NMD-W") is used - 200rpm After 
performing spin development for 30 



seconds, a pure water rinse and dryness 
were performed, the photosensitive resist 
layer 7 of unexposed non-hard-spot grade 
was removed, and drawing 8 (c) was 
obtained. 

[0023] Using a hot plate by subsequently, 
the thing for which the transparent 
substrate 2 is gradually heated up to 90 
degrees C - 180 degree C As the corner of 
the photosensitive resist layer which 
remained on the transparent substrate 2 
is rounded off and it is shown in drawing 
8 (d) On the transparent substrate 2, the 
dummy pattern 4 of the shape of a frame 
with a height [ from transparent 
substrate 2 front face ] of about 4 
micrometers and the micro-lens substrate 
1 of this invention which has the micro 
lens 3 with a height [ from transparent 
substrate 2 front face to the peak ] of 
about 4 micrometers are obtained. 
[0024] Subsequently, after dropping the 
ultraviolet-rays hardening type resin (the 
product made from Joint establishment 
Chemistry, tradename "TEK-OG -125") 
as adhesives on the micro-lens substrate 
1 and rotating the micro-lens substrate 1 
for 60 seconds in 5000 rpm, cover glass 6 
with a thickness of 50 micrometers was 
stuck. After an appropriate time and 100 
mW/cm2 Ultraviolet rays were irradiated 
for 2 minutes from the cover glass 6 side, 
and cover glass was fixed by hardening 
an ultraviolet-rays hardening type resin. 
[0025] When distortion of the cover glass 
6 stuck on the micro-lens substrate 1 
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incidentally obtained in the example 
mentioned above was investigated, the 
distortion by the formation field part of a 
micro lens 3 and substrate edge grade 
was suppressed by 1 micrometer or less. 
However, the micro-lens substrate of the 
conventional gestalt which does not have 
the frame-like dummy pattern 4 on a 
process and conditions same with having 
mentioned above is manufactured, and 
after an appropriate time, when sticking 
cover glass 6 by the method mentioned 
above on the micro-lens substrate, the 
distortion of the cover glass 6 of the 
formation field part of a micro lens 3 and 
substrate edge grade is set to about 4-5 
micrometers. 

[0026] Subsequently, invention 
concerning a claim 2 is explained. As the 
term mentioned above (Prior art) 
described, in order to consider as the 
liquid crystal panel 10 section, the 
micro-lens substrate 1 and the electrode 
substrate 11 are made to counter, and 
both substrates are stuck so that liquid 
crystal may be enclosed and closed among 
both substrates. 

[0027] Ultraviolet-rays hardening type 
adhesives may be used in the case of the 
lamination of both this substrate. For 
example, after applying ultraviolet-rays 
hardening type adhesives outside the 
formation field of the micro lens 3 of the 
smoothing layer formed in the micro 'lens 
substrate 1, as shown in drawing 9 
lamination and after an appropriate time, 



an ultraviolet linear light is irradiated to 
both substrates from the transparent 
substrate 2 side of the micro-lens 
substrate 1, adhesives are stiffened, and 
both substrates are made to fix. In 
addition, depending on the kind of 
adhesives to be used, it may heat to a 
cohesive site etc. after irradiation of an 
ultraviolet linear light. 
[0028] In the conventional micro lens 
substrate, the ultraviolet linear light 
which a pattern was not mostly formed 
outside the formation field of a micro lens 
3, but was irradiated from the 
transparent substrate 2 side has reached 
ultraviolet-rays hardening type adhesives. 
However, as mentioned above, in the 
micro lens substrate 1 of this invention, 
the frame -like dummy pattern 4 is 
formed outside the formation field of a 
micro lens 3. 

[0029] For this reason, when the quality 
of the material which constitutes the 
dummy pattern 4 does not have the 
property which penetrates the ultraviolet 
linear light irradiated that adhesives 
should be hardened, or even if it is the 
case where it has only about 30 - 50% of 
permeability to an ultraviolet linear light, 
it is the dummy pattern 4 section and an 
ultraviolet linear light will be shaded. 
That is, it can be said that a possibility 
that the quantity of light required for 
hardening of the ultraviolet- rays 
hardening type adhesives used for the 
lamination of both substrates may not be 
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obtained, and lamination of both 
substrates which was mentioned above 
and which used ultraviolet-rays 
hardening type adhesives may not be 
made is produced. 

[0030] The dummy pattern 4 shades an 
ultraviolet linear light, and invention 
concerning a claim 2 is made in order to 
solve the problem it becomes impossible 
to perform the lamination means of both 
the conventional substrates, namely, the 
formation field of a micro lens 3 - 
surrounding - a micro lens 3 and 
abbreviation - the micro-lens substrate 1 
characterized by forming mutually the 
dummy pattern 4 of the shape of a frame 
made into the same height by the set of 
two or more patterns which separated the 
gap in which ultraviolet-rays 
transparency is possible is proposed 
[0031] In explanation of drawing 1 and 
drawing 2 which were mentioned above, 
the frame-like dummy pattern 4 is 
formed by the solid pattern. For this 
reason, when the quality of the material 
which constitutes the dummy pattern 4 
does not have the property which 
penetrates the irradiated ultraviolet 
linear light, the dummy pattern 4 shades 
an ultraviolet linear light. 
[0032] However, when it forms by set of 
two or more stripe patterns 9 so that the 
dummy pattern 4 may be shown in the 
set of two or more patterns which ; 
separated mutually the gap in which 
ultraviolet-rays transparency is possible, 



for example, the plan of drawing 10, it 
can be said that the ultraviolet linear 
light irradiated from the transparent 
substrate 2 side can pass through 
between each stripe pattern 9 as shown 
in drawing 11 which is a cross section in 
the Z-Z* line of drawing 10. In addition, in 
drawing 11, signs that light passes 
through between each stripe pattern 9 
are shown, and the light after 
penetrating the stripe pattern 9 and a 
micro lens 3, the smoothing layer formed 
on the micro-lens substrate 1 are not 
illustrated. That is, since the 
ultraviolet rays hardening type adhesives 
used for the lamination of both substrates 
can be hardened as usual by the 
ultraviolet linear light which passed 
through between each stripe pattern 9, 
the lamination of both substrates 
becomes possible. 

[0033] In addition, the configuration of 
two or more patterns which separated 
mutually the gap in which 
ultraviolet rays transparency is possible 
may not be limited to the 
above-mentioned stripe pattern 9, and 
may have the shape of the same shape of 
a dot as a micro lens, and a mosaic. It can 
be said that it is desirable to set up 
suitably since the size and interval of 
each pattern differ from each other with 
the specification of the ultraviolet rays 
hardening type adhesives to be used, i.e., 
the quantity of light required for 
hardening etc. 
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[0034] Moreover, as explanation of a 
claim 3 described, in case the dummy 
pattern 4 formed by set of two or more 
patterns mentioned above also forms a 
micro lens 3 by the quality of the material 
and technique of using for formation of a 
micro lens 3, it can be said that forming 
simultaneously is desirable. 
[0035] In addition, the form of operation 
of this invention is not limited to the 
explanation and the drawing which were 
mentioned above, and cannot be 
overemphasized by that various 
deformation is possible based on the 
meaning of this invention. 
[0036] for example, - although the 
frame -like dummy pattern 4 has reached 
to **** of the transparent substrate 2 in 
drawing mentioned above - not 
necessarily - **** - up to **** of a 
substrate ■■ it is not necessary to take 
the meaning of this invention - a front 
face - you may set up **** suitably so 
that a smooth smoothing layer may be 
obtained 
[0037] 

[Effect of the Invention] having 
mentioned above (Object of the Invention) 
- it described - as - the conventional 
micro-lens substrate - a front face - even 
if it forms a smoothing layer on a 
micro-lens substrate that it should be 
presupposed that it is smooth a 
smoothing layer — a front face - it did not 
become smooth but the climax section 
and distortion are produced however - 



even if it uses the conventional means as 
it is in the micro-lens substrate 1 
obtained by this invention - easy - a 
front face - it becomes possible to form a 
smooth smoothing layer 
[0038] namely, without it thickens 
thickness or performs polish etc. by using 
the micro-lens substrate 1 of this 
invention - easy ■■ a front face - a 
smooth smoothing layer is obtained The 
gap precision at the time of making a 
micro-lens substrate and an electrode 
substrate counter improves by this, and 
the display grace of liquid crystal 
projection equipment improves. 
[0039] Furthermore, since the dummy 
pattern of the shape of a frame formed 
outside a micro-lens formation field is 
formed by the quality of the material and 
technique of having used for formation of 
a micro lens simultaneously with 
formation of a micro lens, it can be 
practically said that it can form easily etc. 
that the micro-lens substrate of this 
invention is excellent, without increasing 
the formation process of a micro-lens 
substrate. 
[0040] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The plan showing one 
example of the micro-lens substrate of 
this invention. 

[Drawing 21 The cross section showing 



8 



JP10-96802A 



one example of the micro-lens substrate 
of this invention. 

.[Drawing ,3l The plan showing an 
example of the conventional micro lens 
substrate. 

[Drawing 4] The cross section showing an 
example of the conventional micro-lens 
substrate. 

[Drawing fil Explanatory drawing 
showing the important section of the 
liquid crystal panel section. 
[Drawing 6] The cross section showing an 
example of the smoothing layer formed in 
the conventional micro-lens substrate. 
[Drawing 7] The cross section showing 
other examples of the smoothing layer 
formed in the conventional micro-lens 
substrate. 

[Drawing__gl (a) - (d) is explanatory 
drawing showing the important section of 
an example of a method which 
manufactures the micro-lens substrate of 
this invention in order of a process. 
[Drawing 91 Explanatory drawing 
showing an example of the liquid crystal 
panel section using the micro-lens 
substrate of this invention. 
[Drawing 10] The plan showing other 
examples of the micro-lens substrate of 
this invention. 

[Drawing 111 Explanatory drawing 

showing an example of the UV 
irradiation to the micro-lens substrate of 
this invention. 
[Description of Notations] 
1 Micro-Lens Substrate 



2 Transparent Substrate 

3 Micro Lens 

4 Dummy Pattern 

5 Overcoat Layer 

6 Cover Glass 

7 Resist Layer 

8 Mask for Exposure 

9 Stripe Pattern 

10 Liquid Crystal Panel 

11 Electrode Substrate 

12 Adhesives 

13 TFT 
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/[ 0 0 1 4 ] ilft ^^WeD^-f ^ n U'VXSfi 1 ^> 
li^UXi/^ 0 Ell*3cfct) ? ia2(^-f J: 5i-. #3§ 

[0 0 15] CCt% ^^(O-r^^Pl/yXStl^ 
W&hl-X, 0l*5j;t/ia2tc:^-rj;5i-. -^-f ^ □ u 

— V4&S9ISS2 Ji-^j«LXi>5fc0)X-&0. ^ 

X 3 & n **5. ^-f^n 

^ p i^yxifi i tottmizx *) asRsts t 

[0016] fji£ Lfc J: 5 tw, ^^co-^-f ^ n uyXl 
ffifi* aMS«2cofi«saffi^^Ktufc, «s^**a 

^XS«&*®sp»i-r5fc«). 3 — hJf £rff2 

asffi*ffi«fc ftoX^Sfcfc. ^^p^yX3(7) 

— #^;Mw«**££X^fcfc£>X*£o 

[0 0 17] L^U W^^^^yXMlt 
«\ v^^pi/yX3(OMS^I^ #J;tfcf2SipJ 

s«2(^«[issfpffi^-e«9. -^-r^a u>x3 tigf^— 

3b<5 0 ^w^^Di/yXSIim 
-^>7 n i/yX3 ir^S — — y4 £XI&W&>t£«® 

^Mttv^ to^xL. :^^nuyX3^;- 
✓ < * - v 4 t X tit fiK £ ti 5 H6 ¥v# # S-L i cfe® $ & Z> ir 

"/<-n-h!5, ^fcfct, X7^ — #7* 6 ift 

£*>0OX#>Sa 




(3) #BS*Pl 0- 9 6 8 0 2 

4 

[0 0 18] .b^Lfc. *ISM^)#flSi:i-5m»«^^ 
>>^ — >> 4 ZtifWrn. ^^oi/yX3W 

«\ -vf? n l^X30>*;ft,t»*oT^Tt>»;b# 

o U>X3c7)^^^M^ofeW®{CX. ^-r^ 
n U>-X3C0^^^fiS^o^^^(CXm#^ 
<©^^— — ^4S:?gfi8i--5t. ^^PL^yXSS 

[0 0 19] »*«3K«;b63&Wtt\ r<z)ffflS£fcJi¥ 
uyX3 SrJ^ja-rSBRt-, ^^ni/yX3«M 

i^vXSS 1 £S8jg^6:c&<7>— «£^-ri3 8 tcS<5# 

^ a L^yX3 ^?f^-r5^ : fi^rffiv>XV^6^^X^>'5o 
[0 0 2 0] ^-f, ^7Xf(DS0M^2±lciPM3fe 
ttWJiB (*^l6ft. (*) fTMR-P3j ) 

^ITi, 3WSffi2S: 700rmp \ZX90?J>m\El& bfc 

hX^- htcX90°C. 100#Prg>^u^<— ^SrfT 
5cfc(rj:i9. ID 8 (a) tc^-f£ 5 SB^S^2_L 

[0021] ^:^x% IH8 (b) tr^-TJ: ^>{c x 
^^-y^tt6/^-yl^^^^8^u m^t 

«!3tt!t^^^ hit 7^7K^Xfe5fc*6. 

m-^x? 8nJ.^rsf#v ^>"X3S:?gfifc-rsSFB{4*3j: 

^»l»tU ^^ai/yX3F^J: 
r>\ 7^^L/yX3^«^;-^"^4t 

[0022] ^^x% (JKjSOS'ffc: («e) i^p D a 

* TNMD-WJ ) Sr^l\ 200rpm JCX30#Fig^^ fcf 

40 A*«ftjFPffito^ttUv?^ hH7S:^L, IU8 

(c) Sr#fc 0 

[0 0 2 3] ^u>X% *y hXu- h£:J8V\ 90°C— 1 
80 € C^X*Mfc»Wt-SMSffi2Sr*flSRi-eci:X% mWM 

(d) iw^-r«fc5i-, a?«ss2±(^ swsffi2g® 

p uyX3 &fc-f£fc$£i i M<0-?'( ? p i/yXiffi 1 
50 [0 0 2 4] ^t^C\ ^ p yXIg 1 ±(zlK^ffl 




5 

t Lt***«ftI«B (AlMb^ (80 SSp n a^ 
rTEK-OG-125j) IrST L, -^-f ^ p l/VX 
SSI £5000 rpmK-C60#H®teLfc«, 50 m m C3flC * 
Xfy^ 6 £i£9^fc>-S:fc 0 l^Sf, 100mW/ 
cm 2 #7* 6flfl.fc 0 2#HJBBJtU 3S 

[0025] ^>^^tw. _t5BL)titasw-e#e>tL3t^ 

^ p u>XSSl (itetJ'&to^rfc*^— 6oo^^l 
— — ^4 L^W^^^O-^^ ^ n u V 

6 GQ^fi 4 — 5 /z mSJt i: *o)t tOt 
[0 0 2 6] #ct^-C\ »*«2^«fe-5*WcoKMSrff 

[0027] zcoffiimtiicD&y^fr^com, mtvmmik 
flRa^tc^ifta^swa^isr^Lfc^^, ^s 

[0 0 2 8] t£*£>^>f # p U^XSSlw^^Tte, 

[0 0 2 9] Z.(Dfzisb, ^-;-/^->4^rMf^^ 
6ttKSr«rfc*^»^ t U< W:SS^»3tlw»L30-50 

[0 0 3 0] IS^II2(^^5^^«, '^-V 




(4) WHS 5 ? 10-96 8 02 

6 

^trx. * < & s mm %M®:-r 5 fc # ^ & £ ^ t> go -e & 
n ^yxin Srase-rs t^-e&So 

[0 0 3 1 1 _hxE Life 12 1 *5<fctWg2<^iftWtC;fcl/vr 
T^5 0 Z (Dittos — — ^4Sr»j*-r5«-W 

[0 0 3 2] L^U ^ — — >4£r, *B2Jd3S^ 

20 ^->9^r^^7fe^iiii-r6^£^-r^cix^t), * 

> 7-^ Xs<& — >-9 ctt^^-Y ^ a yyX3 £^ii U7t 
mco^. &£Tfi^>( ? * islsXm&Ll±\zMi£l,iz¥m 

-h<vx£>z 0 

[0033] *jb\ ffistdSS^jBaia^riB^rafiS^iHr 
tcm^<^—^(Dmm^, ±m<D* h^x/^-y9 

[0 0 3 4] £fc. W^S^^T'SE^fc^^t-. Jh 

fc, ^-f^ p u>-X3^?f^{^^^a#^ioj:^^^ 

t^i* Li/ ^^x.5 0 
40 [0 0 3 5] _h^Lfcl^ 

^\ [0 0 3 6] ^J^Lf^ ±a5LfcBlT*tt. 
[ 0 0 3 7] 

50 M) TIG L/i.J: -) f/t.*co^>r ^ p ^ >Xg^^fi, 



(5) 



WBB^l 0-9 6 8 0 2 
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/sfcL-ct, . crafts a*3c®¥it£/j:e>i\ fiE9±dS9ffl 
#?>ix)t-^>r^ci uvxsfii t^^vNTii, «3feo^» 

[0 0 3 8] fife*^ *^<7)-7>f^DUyXSfii 
[0 0 3 9] £ -r-f ^ n l>>XM!$mWl\zMrft 

[0 0 4 0] 



nasi Jss^^SfP^sfflsr^-naMnio 

[m e ] «e3fe<7>-^-f ^ n uvxstE^^Dt^fbJB 

[0 7] «£*<Z>^f^n U->X^ 
[0 8] (a) - (d) fi, #3 
.. [IU9] # a ^^XSffiSrfflv^JSS^^ 

10 [0 10] &§6W<D'T<<f # u is^xmfiL<n{&<DmM&l& 

im i i ] ^^m<D^^ # d i^>-xsffi^oj!g^i8fia*f 

1 ^^ouyXIS 

2 jS^S&c 

3 -^-Y ^ n 1>>X 

4 — is 

5 n — Ml 
20 6 X7>-<— X/^^ 

7 t-v^ hi! 

8 JfcMM^.*^ 

9 * h7-fX/^-y 

10 #&ft'**/l' 
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